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Comprehensive Management and Maintenance Technology for Power Grid

Power Quality Disturbances Induced by Fan Converter Failures
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As the scale of wind power integration into the grid continues to expand, wind power converters—
serving as the core power electronic devices that bridge wind turbines to the grid—play a pivotal
role in ensuring the stable operation of the grid's power quality and the safety of wind power
integration. These converters operate under complex, long—term conditions—including varying wind
speeds, fluctuating loads, and alternating high—and low-temperature environments—which can
easily lead to issues such as power module failure, DC—side voltage anomalies, improper control
strategy implementation, or sensor malfunction. Such failures can subsequently induce power
quality disturbances—such as grid harmonic distortion, voltage fluctuations and flicker, three—
phase imbalance, or sudden voltage surges or drops—thereby posing a serious threat to the stable
operation of regional power grids and the safety of electrical equipment. This paper systematically
analyzes the typical fault types encountered in wind power converters and the mechanisms by which
these faults trigger power quality disturbances in the grid. It proposes a comprehensive management
approach encompassing root—cause prevention and control, process—based mitigation, and end—
point remediation, while also optimizing and adapting refined maintenance techniques to specific field
conditions. Through the analysis of real-world engineering fault cases, the paper verifies the feasibility
and practicality of these technical solutions, providing a valuable technical reference for power quality
management and converter fault diagnosis and maintenance in wind farms.
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